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The valdity of statements by various "national curriculum projects” concerning
the avallability of research evidence to support their clams for the attainment of
their objectives 1s questioned. Evaluation procedures employed by these various
curriculum development groups are criticized for lack of empirical data, Obtaining
such data i1s seen as the purpose of applied research in curriculum projects, Applied
research differs from basic research in that it 1s oriented to a specfic curriculum,
rather than to variables <ommen to many curricula, Two components of appled
research are "formative evaluation” and “summative evaluation,” the former concerned
with questions concerning the product while being developed and the latter
concerned with the final product, The success and imitations of both formative and
summative evaluation techniques used by Harvard Project Physics (HPP) i1s described,
In process 1s a book for the professional researcher describing In detaill HPP
procedure and the results of both formative and summative evaluation studies, (BC)
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There 1s general agreement that an Important part of national
curriculum proJjects 1s a comprenhenslve program of evaluation, Although
many proJjects give 1lilp gervice to thls goal, there 1s l1little evidence
to support their claims, Of 68 projects reviewed in the 1968 Report

on Sclence and Mathematlics Curricular Developments,l only 19 1ndilcate

the avallablillty of research evidence demonstrating achlevement of
thelr objectives, But since only 6 of these 19 bothered to use randomly
selected control groups, one serigusly questions the generalizabllity
of the results that are available,

Evaluation as conducted by natlonal proJjects for the most part
has congisted of large quantities of feedback and some achlevement
testing, The feedkack 1s usually unstructured and typlcally 1includes

teacher reactionsg, classroom vislts by staff, anecdotal reports and

professional opinion, All 47 of the 68 projects who reported ccnducting

any kind of evaluation lncluded one of these activities, While feed-
back information may gilve project personnel some feeling of whether

or not they are achleving thelr hopes and gmbitions, 1t 1s fraught

with dangers of sentiment and subJectivity, Thilis unstructured feedback,
so often the only evaluation conducted by a currlcular development
group, reminds me of playing a basketball game, not keeplng score and
then elrculating among the spectators asklng opinions on who won

the game,
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Cn second thought, because control groups are seldom used; a
better analogy might be only one team playing, and then asklng spec-
tators what they thought about the teams! chances for success, The
point to be made out of these analogles 1s thgt evaluation opinion
needs to be supported by some hard-nosed data, Obtaining this data
1s the purpose of applied research 1n curriculum pro jects.

"Applied research" includes those activities that are designed
to gather informatio? useful in making decislions about a specific
curriculum or course, Applled research differs from basic research
in being orlented to a specific curriculum, rather than to varlables
common to many curricula, Baslc research might involve the question
"Wwhat, 1f any, 1s the effect of teacher personality on the social
climate'of learning?" This 1s a general questlon, appropriate to many
courses, Applied research, on the other hand, invclves questions about
specific programs: for example, "What mathematical knowledge 1s pre-
requisite to success in the CHEM study course?" The latter question
1s of lnterest primarily to ?hose developling the course and to those
who are considering using 1t.

On many occaslons, applied and basic research lnteract with
and complement each other, But for the purposes of this paper, they
wlll be treated as separate endeavors, It is useful to think of two
separate components of applled research, One 1s desligned to answer
questlons about improving a currieulgm durlng its development (some-

times called "formative evaluation”)., The other 1s designed to answer

questions about the final product (usually called "summative evaluation"),
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Because we have spent a great deal of time and energy on both these
aspects of evaluation, 1t may be of some interest to outline some of
the advantages and pltfalls we have 1dentified;

Formgtive evaluation is conducted for the purpose of course im-
provement, Most projects usually do some kind of casual formatlve
evaluation‘if provisions for revision are written into thelr develop=-
ment plans, In addition to the usual verbal and highly subJjective
kinds of formative evaluation, 1t ;s possible to carry out more struc-
tured and objective investigations., For example, studles of readabililty,
the length of materilals, achlevemeut test results, semantlc differen-
tial tyr> questionnalres, lnventorles, student questlonnalres, ratings of
teachability and interaction analysis all can be used to some extent,
BPut each of these methods has lts own strengths and limitatlions and
the evaluator must be careful not to fall into the trap of belleving
his program 1ls chplete just because 1t is based on one or several
of these methods, Information gathered from eagh kind of evaluatilon
study can be used to answer different questlons,

To glve some idea of the success and limitations of a particular
type of formative evaluatlon study, I have chosern ¢ne of the several
questions investigated by'our evaluation group and also carried out
by several other projects, Namely, "Do the results of the achlevement
tests indlcate areas where the course could be improved® " I want to
describe our procedure b?iefly and polnt out some of the problems and

guccesses we encountered,
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Tn the second trial year of the Project, ag achlevement test was
written for each of the six units of the course, To provide infor-
mation on which to base rgvisions, the authors were glven ltem anal=-
yses of each of the tests, In this way, various parts of the text
that were not conveylng thelr message to the students would be identli-
fled gnd authors could concentrate their efforts on improving these
areas,

The test writing process had several practical problems to over-
come, perhaps mogt important was the severe time restriction on pro-
ducing the tests, Only about six weeks were avalilable to write, revise,
print, agd have each test to the teacher by the time the unlt was
finished,

The course was belng tried by 16 teachers and 500 students from
all parts of the coun?ry so test arr?val and responses were subject
to the whims of the U.,S, Post Office, However, we found that 1t was
possible to wrlte a test, have 1t pr;nted, malled, and in the teacher's
hands within the slx week limitaticn,

Dala were obtalned on each of the tests (subJect to the varylng
promptness of teachers ?eturning the answer sheets), and a complete
item analysis performed, Means, standard devlations, item discrimig-
ation indices, success levels, and test rellabilities were computed,
Item success levels were sent to revision autho?s together wilth the
percentage of students choosing each distractor, Thus,we had estab-
11shed what I consider a typlcal example of formatlve evaluation? and

one that I thought would be found in several curriculum pro jects,
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However, only 7 of 68 projects reviewed in the AAAS Report
indlicated they had used test results in this manger;

This procedure enjoyed some limited success, Several items with
high diff}culﬁy levels indicated sectlons of the text that requlred
éewgzZing. A few 1te@s helred ldentify toplcs where exlisting explan-
ation seemed adequate., However, there were practlcal problems‘in
this sequence that fubure curriculum groups should be aware of,

Perhaps the greatest problem ls the time it takes to recelve
answer sheets from teachers scattered throughout the country, key
punch the results, and run the cards threugh the ltem analysils prograr.,
Regardless of our ef?orts to shorten 1t, approximately three or four
months were required, Unfortunately, a large portion of the text
revision would already be completed by the time The item analysis
results were available to the authors. Furthermore, several authors
were post hoc susplclous of the test 1ltems and thelr abil%ty to probe
the understandings the authors belleved to be in the text, If a set
of item statistics indicated a sectlon was not belng understood, these
authors were more likely to criticize the tests, than to criticize
the text, Thils wag sometimes the case even though they inltially had
approved the items,

Another problem we encounterd is the extreme difflculty an author
has in trylng to make a concept or ldea more understandable oncg it
has been determined that students have falled to grasp the idea, He
may know that students do not understand Newton's Third Léw of Motilon,

but may not be able to revise the text to make it simpler, It 1s
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entirely possible the revislon will make the toplc even more difficult;

These comments on the value of thils Cype of formative evaluation
do not iImply fallure, but rather the existence of 1imitations; I
believe that 1t does help Improve a course and has a definite place
in an evaluation program, However, we must recognize that 1ts use-
fulness is limlited by a number of practical factors, and that these
factors must be consldered when determining the relativ? emphasis,
Timing, and importance to place on formative evaluation,

I would now llke to turn tg the summatlve aspects of applled
research in curriculum proJjects, These are actlivitles carried out
for thg purpose of providing informatlion to the eventual user of the
course, Tpis information is valuable to the user (teacher, super-
visor, etc,) in so far as it helps him make decisions concerning
adoption and effective use of the course, In my oplnlon all projects
have an obligation to describe thelr programs and to‘provide evlidence
of success in achleving stated or implied obJectives,

Examples of several summatlive evaluation questions studled in
connec?ion with Project Physics include:

l. You state that one of the goals of your course ls to
increase enrollments in hlgh school physics, What

evidence do you have that this obJective 1s belng

achleved?

2, In order to increase enrollments in physics, you must
appeal to groups of students who nermally do not take .
physics, How do these students perform ln your course?

34 What teacher preparatlion 1s required to teach this new
program effectively?

4, How do Project Physics students perform on national
examinations guch as the College Boards?

———,
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5 Has the course been trlal tested using typlcal physilcs
teachers, rather than using selected physics teachers?

6. What changes in attitude and interest have been identi-
fied as a result of taklng your course?

To 1llustrate an example of summative evaluaticn and to point
out 1ts success and limitatlons, let me describe a study we conducted
to answer the question, "What appeal does the course have to those
students now successfully aveilding any study of physics?" Of special
interes? are girls since 95 out of 100 usually choose not to take
physics, We wanted to determine 1f they responded more lfavorably
to ProJject Physlcs than to other courses.

During the 1966-67 trial year, a pilot study examined the rel-
ative success of boys and glrls, A simllar study was conducted agailn
during 1967-68 using a ' :ional random sample o? teachers with random
assignment to experimental and treatment groups, Included in the
36 schools that wer§ using the ProJject Physlcs materials for the first
time Were 322 girls, In the 21 comparison schools there were 159
girls, In beth Broups the number of girls 1s about 24% of the total
physics population, Also, the initial interest 1in physics and IQ |
of the experimental and control groups were approximately the same,

Withcoat going 1lnto detaill regarding the instruments and method
of analysic, we found that, indeed, girlg in ProJject Physlcs did seem
to 1espond more favorably to that course, For exa@ple, on a measure
of course satisfaction, tpey'had a mean rating of ,60 while the com-
parison group rating was ,47. As expected, ProJject Physics glrls

galned more on our acklevement test, but they also showed greater
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gains on several non-projzct cognitive measures, They saw physics as
more diverse and less difficult than did the comparison group; And
they received from their nhysics teachers higher course grades,
certainly an important factor 1n determinling course satisfaction,

We examined change in interest in the subject over the year,

We found that both groups of girls ghowed declines 1n interest as
measured by several different tests, For example, on a semantic
qifferential composite interest score, Project Physilcs girls decllined
’5 pre test standard d?viations while the comparison group declined
.6 standard deviations, Loss 1n lnterest 1s certainly not what
course developers have in mind; it 1s milldly compensatlng that ProT
Ject Physics girls did not decline as much as the comparison group.,

I should mention that several other stu@ies have noted similar
declines in interest in school sub,jects.e’3 Reporting this finding
to prospective ProJject Physlcs teachers might be hazardous, but we
are hoping 8 straightforward presentatlion of all findings will nect
only indlcate an honest evaluation program, but also help to increase
our understanding of physics educatlon,

There are limitations in su@mative evaluatlon in addition to the
possibility of negative findings, Of course w§ are limlited in our
evaluation by the precision of our lnstruments, There 1s sgme Indi-
cation of celling effects on the semantlc differential test, Ue
Lave also encountered problems of attritlon; a teacher who was sup-
posedly using our program was in fact using a tradltional textbook,

tests were lost during mailing, on a few occasions teachers dld not
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glve tests, and perhaps most important, chere were some serious delays
on the part of our productlon staff to provide teachers with the
necessary materials in time to use them in the schools., These prac-
tical problems are very much a part of evaluatlon and lmpose their
own peculiar limitation -~ certainly ?ot insurmountable, but always

in evidence to the appllied researcher,

It ;s too early to assess the impact of our summatlve evaluation
findings, We are writing a book for the professlonal researcher
describing in detail our procedu?e and the results of toth formative
and summative evaluation studies, A shorter pamphlet written for
teachers, administrators, and guldance counse}lors will also be
avallable to those indquiring about the course, We hope the infor-
mation they find there will help them to‘make rational declsions
regarding adoption and use of the course, Once these documents are
avallable and tried by teachers we will be in a better position to
agssess the accompl?shments and limitations of applled research in our

curriculum project,
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